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Good evening, f r i e n d s  of the  United S t a t e s  Navy. 

Thank you f o r  t h i s  opportuni ty  t o  be with you tonight  t o  honor 

our  Navy, its leaders ,  and NASA's 1 7  Navy Astronauts who a r e  

represented here  ton ight  by a Naval Academy graduace who is  a l s o  

an A i r  Force a s t ronau t ,  L t .  Colonel James B. Irwin. 

These 17 men a r e  Naval a v i a t o r s  and t e s t . p i l o t s .  They represent  

the  f a c t  t h a t  j u s t  a s  our n a t i o n ' s  accomplishments i n  av ia t ion  over 

t he  years  have proceeded hand-in-hand with the  development of i t s  

naval  power, both now proceed hand-in-hand with space power. 

The Navy was important i n  aeronaut ics  from the  beginning. It - 
was through a r i d e r  on a Navy appropr ia t ions  b i l l  t h a t  the  National 

Advisory Committee f o r  Aeronautics was formed i n  1916. This w a s  13 
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t i  years  a f t e r  the  Wright Brothers '  f l i g h t  and 1 2  years  a f t e r  your 

N e w  York Council of t he  Navy League was formed. Under NACA the  l l  
! 

U.S. crea ted  a unique means through which s c i e n t i f i c  knowledge 

of the  e a r t h ' s  atmosphere, and research  and development i n  new 

ways t o  use it, could go forward together .  For 42 years  the  

Navy and the  NACA worked i n  the  c l o s e s t  a s soc ia t ion ,  with the  

r e su l t  t h a t  t he  jo in ing  of naval  a i r  and sea power made the  

a s p i r a t i o n s  of t h i s  na t ion  f o r  a peaceful and developing world 

a f o r c e  t o  be reckoned with. 

A t  the  end of t h i s  42 years ,  a t  the  beginning of the  Space 

Age, our na t ion  decided t o  expand on t h i s  successfu l  pa t t e rn .  

e s t ab l i shed  the  National Aeronautics and Space Administration t o  

apply  the  successfu l  NACA way of working t o  problems i n  a much 

It 

( 

l a r g e r  a r e a ,  t h a t  would expand outward from the su r face  of the  

e a r t h  t h a t  includes both a i r  and space. That w a s  i n  1958. 

During i t s  f i r s t  t en  years  NASA brought together  a work 

f o r c e  of over 400,000 men and women, 10% of whom were cons t ruc t ion  

workers pu t t ing  i n  p lace  a t h ree  b i l l i o n  d o l l a r  add i t ion  t o  our 

c p a i t a l  investment i n  t e s t  and launch f a c i l i t i e s ,  vacuum chambers, 

cen t r i fuges  and new simulators .  

as 20,000 i n d u s t r i a l  con t r ac to r s  and thousands .of researchers  on 

Under NASA management, as many 

the  campuses of 150 u n i v e r s i t i e s  were p u t  t o  work. For a number 

years ,  90 to  95% of NASA's  d o l l a r s  went t o  pay non-government 

workers . 



i A complete family of e f f i c i e n t  space boos te rs ,  th ree  t o  

four generations of spacecraf t ,  and many advanced aeronaut ica l  

vehic les  were designed, b u i l t ,  and flown. Every major area of 

aeronaut ica l  and space research w a s  driven ahead. 

I n  t h i s  f i r s t  decade of NASA, a s  i n  the 42 years of NACA, 

the  Navy has played a leading role'.  The Off ice  of Naval Research 

w a s  e a r l y  i n  the rocke t ry  game, as  t h i s  new technology revealed 

i t s  po ten t i a l .  It w a s  i n  the Off ice  of Naval Research t h a t  

D r .  Homer Newell, NASA's Associate Administrator,  developed h i s  

space know-how and t h a t  of h i s  Space Science and Applications 

group. NASA benef i ted  g r e a t l y  when D r .  Newell and h i s  u n i t  were 

t ransfer red  t o  i t  from the Navy i n  1958. 

successes i n  recovering as t ronauts  seem a t  times t o  obscure some 

The Navy's spectacular  

of our more fundamental Navy-NASA r e l a t i o n s h i p s .  

. A major NASA e f f o r t  has been t o  systematize the.means 

through which s c i e n t i s t s  doing research a t  our u n i v e r s i t i e s  

could r e l a t e  t h e i r  s tud ie s  of the s o l a r  system t o  the new 

oppor tuni t ies  f o r  the use  of rocke ts ,  and a l s o  t o  the na t ion ' s  

continuing need f o r  t r a i n i n g  the next generation of s c i e n t i s t s  

and engineers. Almost 10,000 personnel on our univers i ty  

campuses have been involved i n  t h i s  process,  and t h e i r  e f f e c t i v e -  

ness has been immeasurably g rea t e r  because w e  w e r e  a b l e  t o  apply 

and bui ld  on ONR po l i c i e s .  After  the war, i n  the period before  



the  National ScienCe Foundation was crea ted ,  the Off ice  of 

Naval Research c a r r i e d  forward a far-s ighted plan fo r  the 

suppor t  of b a s i c  research i n  our u n i v e r s i t i e s .  It is  no t  

l i k e l y  t h a t  the  f u l l  measurk of t h i s  cont r ibu t ion  by the  Navy 

w i l l  ever be widely understood, but  I can s t a t e  tonight  t h a t  

NASA's e f f o r t  t o  r a p i d l y  j o i n  the u n i v e r s i t y  groups working i n  

aeronaut ics  with those working i n  space would have taken a g r e a t  

dea l  longer and c o s t  a g r e a t  dea l  more except f o r  t h i s  pioneering . 

work by the  Off ice  of Naval Research. 

Does the  Navy League know why leaders  i n  the Uni ted 'S ta tes  

Navy could see t h i s  fundamental bas ic  research need and f ind  an 

e f f e c t i v e  way t o  meet i t  when no c i v i l i a n  agency and no o ther  

. m i l i t a r y  s e r v i c e  did so? 
c 

It may w e l l  be t h a t  the b a s i c  t r a i n i n g  of generations of 

naval o f f i c e r s  has taught them t o  think of t h e i r  fundamental 

r o l e  broadly,  and as always serving a s  representa t ives  of the 

United S t a t e s  beyond i t s  borders ,  i n  peace a s  w e l l  a s  war. 

leaders  have had t o  work i n  a reas  where sovereignty and other  

concepts which determine and c o n t r o l  na t iona l  po l icy  and a c t i o n  

Navy 

within our borders take on a d i f f e r e n t  character .and more and 

more our na t ion  w i l l  f ace  problems i n  these complex and d i f f e r e n t  

new areas .  It i s  c e r t a i n l y  t r u e  t h a t  the challenges of technological 

advances t o  the  requirements of sea warfare have forced Navy engineers 

t o  design and handle l ight-weight f l e x i b l e  s t ruc tu res  in a d i f f e r e n t  
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manner than was required f o r  massive f o r t r e s s  wal ls  and other  

types of land construct ion.  

standing of the use  of r i b s  and planks,  spars  and r igging,  

The naval man's emerging under- 

sails and 'rudders ' l e d  t o  the harnessing of wind and water 

power ashore,  and the  cons t ruc t ion  of man's f i r s t  machinery. 

E l e c t r i c  l i g h t s  and power were f i r s t  used a f l o a t ,  a s  was 

mechanical r e f r i g e r a t i o n ,  computers f o r  f i r e  cont ro l ,  r a d i o  

communications, and hydraul ic  d r i v e  sys terns. W e  know today 

t h a t  t h i s  kind of pioneering has moved our navy i n t o  new 

dimensions a s  the  requirements of aviat ion,and now of space,  . 
have l ed  t o  the  f u l l y  engineered,. th in-wal l  s t r u c t u r e ,  the use 

of very high temperatures and pressures ,  microwave r ada r ,  

nuclear energy, synthe t ic  mater ia l s ,  a n t i b i o t i c  drugs,  j e t  and 

rocket  propulsion, and s o l i d  s t a t e  e l e c t r o n i c s .  

. NASA has a l s o  had t o  pioneer on a fast-moving f r o n t i e r .  

I n  the f i e l d  of communications spacecraf t ,  NASA has a l ready 

moved through f i v e  generat ions of experimental s a t e l l i t e s  -- 
from Echo through Relay, Te les ta r  and Syncom t o  Applications 

Technology S a t e l l i t e  111 which i s  over the equator near the 

mouth of the Amazon River,  sending back a p i c t u r e  every 20 

minutes i n  color  of an area extending from the Rocky Mountains 
I 

t o  ' the Alps and from Greenland t o  Antarct ica .  .When the p i c t u r e s  

a r e  analyzed, the valuable  weather information is  sen t  back t o  t h e  

same area  by using the same s a t e l l i t e  a s  a r a d i o  re lay .  We 
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h ve also helped convert  the  knowledge from these  experimental 

I 
ma "li h ines  i n t o  the  opera t iona l  s a t e l l i t e  systems now used by the  1 

I$ 
Department of Defense and the  Communications S a t e l l i t e  Corporation. 

This is t h e  same process u t i l i z e d  a s  NASA ha8 moved r ap id ly  

through the  development of t h ree  generat ions of experimental 

meteorological s a t e l l i t e s  and a t  the  same t i m e  a s s i s t e d  i n  the  

development of t he  opera t iona l  systems of the  Environmental 

Sciences Service Administration. 

To f u r t h e r  i l l u s t r a t e  t he  po in t ,  i n  t en  years NASA has moved 

through th ree  generat ions of manned spacecraf t  from Mercury 

through-Gemini t o  Apollo. I .  

Le t  m e  t u r n  now t o  another  major development i n  which the  
/. 
i '. Navy and NASA are engaged. This i s  the development of new types 

. .  

of management c a p a b i l i t y  f o r  la rge-sca le  organized e f f o r t s  i n  

science and technology and the  kind of i n s t i t u t i o n a l  i n t e r a c t i o n  

which we have both found e s s e n t i a l .  NASA's exper t  i n  t h i s  f i e l d  

i s  Admiral Charles Weakley, who r e t i r e d  from the  pos t  of Commander, 

Anti-Submarine Forces, U.S. A t l a n t i c  F l e e t ,  l a s t  December. H i s  

job is Ass i s t an t  Administrator f o r  Management Development. 

I n  the  f i e l d  of management j u s t  a s  i n  the  f i e l d s  of boos te rs  

and spacecraf t  NASA has moved through severa l  generations.  Apollo 

i s  using a th i rd-genera t ion  management system b u i l t  on our  

experience with the  f i r s t  two generations.  We had hard ly  

completed t h e  br inging i n t o  NASA of t h e  Vanguard group from the 
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ice of Naval Reseatch, t h e  von Braun group from t h e  Army 

Bai l i s t ic  Missile Command, the  Centaur and the  o ther  p ro jec t s  ' 
I 

from t h e  United S t a t e s  A i r  Force, and the  J e t  Propulsion Laboratory 

of t he  Cal i forn ia  I n s t i t u t e  of Technology, when t h e  expansion 

c a l l e d  f o r  by Pres ident  Kennedy a f t e r  t he  Gagarin f l i g h t  required 

new management s t ruc tu res .  We had hard ly  d iges ted  the  impact 

of these  1961 second-generation changes when, i n  1963, a th i rd-  

generat ion p a t t e r n  was required.  I 
We undertook a fou r th  a t  che 

time of the  death of D r .  Hugh Dryden i n  1965. Now, D r .  Peine 

'and Admiral Weakley are per fec t ing  a f i f t h -gene ra t ion  s t r u c t u r e  

which i s  required because the  Agency i s  completing the  missions 

which were planned and funded i n  t h e  e a r l y  1960's and looking 

forward t o  t h e  new programs i n  the  post-Apollo per iod t h a t  w i l l  

u t i l i z e  and extend our space c a p a b i l i t i e s .  

I n  developing i t s  management a s  well  as i t s  engineering 

systems, NASA i s  working c lose ly  with the  Navy and the  Chief 

of Naval Operations,  Admiral Thomas Moorer, who has assoc ia ted  

h i s  e n t i r e  sen ior  s t a f f  group with NASA i n  those a reas  where new 

space c a p a b i l i t i e s  can cont r ibu te  g r e a t l y  t o  the  so lu t ion  of 

.problems faced by the  Navy. 

t h a t  i n  many areas of technology, hardware, human f a c t o r s ,  

s t r u c t u r e s ,  navigat ion,  guidance and con t ro l ,  ma te r i a l s ,  sensors ,  

Both NASA and the  Navy a r e  f ind ing  

l i f e  support  systems, atmospheric mixtures,  r eac t ion  t o  s t r e s s  

and c lose  confinement, work and r e s t  cyc les ,  there  a r e  many 
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elements i n  common for undersea operat ions and f o r  space 

opera t ions  . 
I n  s p i t e  of Wally S c h i r r a ' s  statement t h a t  t he  Apollo 7 

was a "lousy boat ,"  what t h e  Navy has learned from Apollo and 

what NASA has learned from advanced 

including Sco t t  Carpenter ' s  work i n  

is of the  utmost value t o  both.  

. I n  advancing our understanding 

oceans and the  atmosphere, both the  

undersea operat ions,  

t he  SEALAB I11 p r o j e c t ,  

of i n t e r a c t i o n  between the 

Navy and NASA a r e  working 

wjth o ther  na t iona l  and i n t e r n a t i o n a l  agencies  i n  an experiment 

called the  Barbados Oceanographic Meteorological Experiment. 

This w i l l  cover a th ree  hundred n a u t i c a l  mile quadrangle e a s t  

.of the  i s l and  of Barbados and extend over t h ree  months i n  the  

spr ing of 1969. Synoptic and sequent ia l  measurements w i l l  be 

taken from the  bottom of the sea a t  two t o  t h ree  thousand 

fathoms, upward t o  nea r ly  a hundred thousand f e e t  i n  the  

atmosphere. 

comprehensiveness. NASA w i l l  handle the  data processing 

a t  i t s  M i s s i s s i p p i  Test  F a c i l i t y ,  and the  knowledge from 

both the measurements and the  system f o r  managing the  experiment 

This BOMEX experiment i s  of unprecedented 

may w e l l  lead on t o  o ther  l a rge  s c a l e ,  perhaps g loba l ,  

geophysical experiments. 

s a t e l l i t e  remote sensing will undoubtedly prove v i t a l  components 

S a t e l l i t e  data c o l l e c t i o n  and 

. of such f u t u r e  experiments and lead t o  f u r t h e r  c lose  cooperation 

between the  Navy and NASA. 
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As I emphasieed earlier,  ten years  ago, i n  the  National 

Aeronautics and Space Act of 1958, a w i s e  decis ion 'was made 

t o  j o i n  the  development of space know-how t o  the  NACA system 

f o r  the  development of know-how i n  the  u s e  of t he  a i r .  Thus 

a v i a t i o n  and space were not  compartmented but  NASA could work 

with the  whole continuum t h a t  reached upward through the  a i r  

and outward i n t o  space. The knowledge der ived from each element 

served the  e n t i r e  continuum. 

thus minimized. 

The organiza t iona l  problems were 
- ,  ,,*- 

How does t h i s  a i r - space  experience r e l a t e  t o  our  na t ion ' s  

newly emerging oppor tun i t i e s  and requirements i n  oceanography? 

Admiral Weakley t e l l s  m e  t h a t  although we have made tremendous 

advances i n  our  knowledge of subsurface condi t ions,  w e  s t i l l  know 

very l i t t l e  compared t o  what we must learn .  I remember h i s  

i l l u s t r a t i o n  t h a t  a s  r e c e n t l y  as 1951 i n  Webster's Unabridged 

Dict ionary,  "oceanology" was no t  l i s t e d ,  except a t  the  bottom 

of a page among the  " l i t t l e  used words" and i s  there 'g iven  a 

one-word d e f i n i t i o n  "oceanography." A s  t o  oceanography i t s e l f  

i n  1951, two s o r t s  are l i s t e d :  s t a t i c  and dynamic. In' t h i s  

same e d i t i o n ,  t h e r e  a r e  voluminous d e f i n i t i o n s  f o r  geography 

. and geology and the  d i s c i p l i n e s  involved i n  both,  

Ten 'years  l a t e r ,  i n  the  1961 e d i t i o n ,  oceanography has 

increased t o  th ree  types:  s t a t i c ,  dynamic and b io log ica l .  

Fur ther ,  oceanology i s  l i s t e d  i n  the  category of "common words" 

b u t  i s  s t i l l  def ined by t h a t  one word "Oceanography." 



! I  The American Assembly of  Columbia Universi ty  has j u s t  

published a r e p o r t  e n t i t l e d  "Uses of t he  Seas." In a foreword, 

D r .  J u l i u s  A. S t r a t t o n ,  former pres ident  of the  Massachusetts 

I n s t i t u t e  of Technology, and now Chairman of the  P res iden t ' s  

Commission on Marine Science,  Engineering and Resources, 'and 

Chairman of the  Ford Foundation, s t a t e s  t h a t  "There can hardly 

be a shadow of doubt t h a t  a wholly new e ra  i n  the  use  of t he  

I 1  
I seas l ies  immediately before  us .  In  h i s  in t roduct ion ,  

e n t i t l e d  "New Horizons a t  Sea," the  e d i t o r  of t h i s  r epor t ,  

Dean Edmund A. Gull ion of  t he  F le t che r  School of Law and 

Diplomacy a t  Tuf t s  Univers i ty ,  and a former d is t inguished  

fo re ign  s e r v i c e  o f f i c e r  and member of the  Pol icy Planning 

S t a f f  of t he  S t a t e  Department, uses these words: 

"Ocean technology has reached no p l a t eau ;  i f  
anything, t he  pace of change is  acce le ra t ing .  The 
r e s u l t ,  so  c h a r a c t e r i s t i c  of t h i s  age, is t h a t  we 
must be as much o r  more concerned with pred ic t ing  
t h e  technology of tomorrow and i t s  imperatives f o r  
po l icy  as we a r e  with managing e x i s t i n g  technology." 

Turning from technology t o  naval mat te rs ,  l e t  me quote 

aga in  from e d i t o r  Gullion: 

"The missions of the  world's  war f l e e t s ,  the  
terms of their confronta t ion ,  and the  composition 
of  t h e i r  fo rces ,  a r e  continuously modified by the  
world 's  increas ing  use of the  sea ,  by competit ion 
to e x p l o i t  the  sea bed f o r  m i l i t a r y  and c i v i l  purposes, 
and by developments i n  e l e c t r d n i c s ,  s h i p  cons t ruc t ion  
and weaponry. 
locus of new forms of m i l i t a r y  e f f o r t . "  

The undersea environment w i l l  be the  

I 
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Gull ion does no t  say how the  f a s t  pace of technological  

. development i n  aeronaut ics  and space w i l l  add t o  t h e  acce le ra t ing  

pace i n  ocean technology and a l s o  a f f e c t  the  i n t e r n a t i o n a l  

balance of power. B u t  j u s t  as i n  1958 the  continuum of a i r  

and space w a s  considered an undivided region within which sc ience  

and technology should be dr iven  ahead, i n  1968 we can see many 

advantages i n  consider ing the  e n t i r e  region from the  bottom of 

the  sea outward i n t o  space a s  a continuum. How t o  organize 

our  e f f o r t s  t o  take advantage of  t h i s  concept is a major chal lenge 

t h a t  w i l l  cont inue t o  occupy t h e . b e s t  t a l e n t s  of both Navy and 

NASA l eade r s ,  a s  w e l l  a s  those i n  many o the r  agencies.  

Earlier I spoke of the  development and use  of s eve ra l  

generat ions of spacec ra f t  t o  develop our  n a t i o n a l  c a p a b i l i t y  

in .each  major f i e l d .  

gives  us a c a p a b i l i t y  t o  reach ou t  t o  o the r  bodies i n  space,  

f a r  beyond the  Moon, l e t  us  review the  way we went about i t .  

To measure and understand condi t ions  on the  Moon, NASA used 

As an example of how our lunar  e f f o r t  

t h ree  genera t ions  of unmanned lunar  explorers .  The f i r s t ,  

Ranger, crashed i n t o  the  Moon and provided d e t a i l  one 

thousand t i m e s  more accura te  than the  b e s t  astronomers 
4. 

had obtained from ground-based te lescopes .  

second genera t ion ,  Surveyor; landed on the  

The 

I 
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Moon and mul t ip l i ed  the  accuracy of the  d e t a i l  by another f a c t o r  

of a thousand -- giving. a t o t a l  increase  in  accufacy from Ranger 

and Surveyor by a f a c t o r  one mi l l ion .  

generat ions of lunar  spacec ra f t  a r e  we l l  known. Their  p i c tu re s  

came back l i v e  from the  Moon. Mi l l ions  saw Surveyor digging holes  

on t he  Moon and analyzing the composition of  the  lunar  sur face .  

These f i r s t  !two 
i 

What is  no t  so w e i l  known is t h a t  the  t h i r d  generat ion was put 

i n  o r b i t  around the  Moon. Named Lunar Orb i t e r ,  it made f i v e  

successfu l  f l i g h t s  and gave u s  very accura te  maps of  the  e n t i r e  

su r face  of the  Moon, both the  f r o n t  and back. This Lunar Orbi te r  

p ro j ec t  t i e d  toge ther  a l l  the  previous information about the  

Moon, and i t  was managed by a r e t i r e d  Naval o f f i c e r ,  Captain Lee 

Scherer.  Scherer has now t r ans fe r r ed  from the  automated s c i e n t i f i c  

explora t ion  of the Moon over t o  the  Apollo program f o r  the  manned 

f l i g h t s  t h a t  a r e  soon t o  come. He is  an example of  many outs tanding 

s c i e n t i s t s ,  engineers ,  and managers working i n  NASA, using the  

knowledge and s k i l l s  acquired i n  a Naval ca ree r  and feeding back 

t o  t h e i r  col leagues i n  the  Navy these  very advanced technologies 

and c a p a b i l i t i e s .  He is an example of a na t iona l  a s s e t  t h a t  the  

Navy can use in  developing i t s  programs i n  oceanography. 

I wish I 

and. recognize 

f u l l  range of 

but I do want 

coul'd name a l l  of the  outs tanding Navy men i n  NASA 

t h e i r  accomplishments. I wish I could cover the  

Navy a s t ronau t s ,  17  i n  a l l .  Time does not  permit, . 

t o  say t h a t  through the  leadersh ip  of  th ree  g r e a t  
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of Naval Operations,  Admiral Anderson, Admiral McDonald 
I 

. .  

I 
i 

' I  and Admiral Moorer, and th ree  generat ions a f  recovery t a sk  

fo rce  commanders i n  the  Mercury, Gemini and Apollo programs -- 
a t o t a l  of t h i r t e e n  t a sk  forces  commanders -- t he  rap id  advance 

from generat ion t o  generat ion i n  space explora t ion  has been an 

example of what the  bes t  i n  our na t ion ' s  m i l i t a r y  leadersh ip  can 

and w i l l  do when given the  assignment. 1 

i 

In NASA's formative years  a very important assignment was 

given t o  Admiral Fred Boone, USN, Ret i red .  

b i l i t y  t o  handle the  a rea  of r e l a t i o n s h i p s  with a l l  elements i n  

the  Department of Defense. 

and h i s  long experience a s  a Naval o f f i c e r  and Naval a v i a t o r ,  and 

h i s  more immediate experience a s  U . S .  Representat ive,  NATO Standing 

Group and M i l i t a r y  Committee, Admiral Boone w a s  inst rumental  i n  

forging c lose  and e f f e c t i v e  r e l a t i o n s h i p s  between NASA and a l l  

It was h i s  responsi-  

Drawing on h i s  high personal q u a l i t i e s  

- 

L 

the  m i l i t a r y  se rv ices .  J u s t  a s  Captain Scherer ' s  outs tanding 

se rv ice  can hard ly  be a s  wel l  known as  t h a t  of Captain Schi r ra ,  

n e i t h e r  can t h a t  of Admiral Boone, but  I can say t h a t  every Navy 

man i n  NASA has shown the  g r e a t e s t  a b i l i t y  i n  p ro jec t ing  i n t o  

the  mastery of the  new and h o s t i l e  environment of space the  

o rgan iza t iona l ,  engineer ing,  and s c i e n t i f i c  knowledge and 

understanding which the  Navy has provided. This  is the pa t t e rn  

which members of the  Navy League can expect the  Navy and NASA 

t o  follow in  the  years  t o  come. 
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But l e t  m e  make c l e a r  t h a t  a l l  is n o t  completely cozy. 

Apollo Mission Control has a s l i g h t  argument with the  

Navy. 

po in t .  Now', we  a l l  know the  Essex was a few miles  away. 

i t  is more important t o  examine the  views of the  man respons ib le  

f o r  the  accuracy of the  Apollo Guidance System than t o  continue 

t h i s  argument. 

woltds : 

It claims Apollo 7 came down 700 yards from it$ t a r g e t  

But 
i 

He is  D r .  Charles Draper of MIT and here  a r e  h i s  

"Nations , ind iv idua ls  and mankind i n  general  work 

toge ther  b e t t e r  and f ind  g r e a t e r  rewards i n  l i v i n g  when 

imagination is s t imula ted  by bold endeavors of compelling 

comon concern. 

been insp i red  toward tremendous a c t i v i t i e s  t h a t  have o f t e n  

involved g r e a t  s a c r i f i c e s ,  and sometimes have brought 

spec tacu la r  r e s u l t s .  

Throughout h i s t o r y  whole s o c i e t i e s  have 

Cent ra l  themes based on n a t i o n a l  

pr ide  and d e s i r e s  l ed  Greece, Rome, England, and many o the r s  

t o  pos i t i ons  o f  eminence i n  c u l t u r e ,  s t r e n g t h ,  and mater ia l  

wealth a s  they pursued goals  of learn ing ,  power, explora t ion  

and s o c i a l  we l l  being. - Great  th ings  occurred when 'a whole 

people w e r e  insp i red  t o  wor-k together  toward. some c l e a r l y  

v i s i b l e  high place of achievement. 

"Success i n  space explora t ion  became such a high place 

when our  country,  under the  s t i n g  of pioneering successes 

i n  space by the  Soviet  Union, accepted Pres ident  Kennedy's 



i _. 

c 

15 

chal lenge t o  place men on the  moon. 

it was obvious t h a t  spec tacular  advances i n  technology 

would have t o  be forced i n  terms of performance and 

To accomplish t h i s ,  

r e l i a b i l i t y  of equipment. These g r e a t  advankes on the  

necessa r i ly  t i g h t  schedules were c l e a r l y  beyond the  

c a p a b i l i t i e s  of  any e x i s t i n g  i n d u s t r i a l  o r  government 

organiza t ion .  

Administration was s e t  up  t o  c a r r y  ou t  the  Herculean 

tasks assoc ia t ed  wi th  a manned lunar  landing. 

program w a s  NASA's instrument.  

guidance and con t ro l  problems, NASA turned t o  the  

The National Aeronautics and 'space 

The Apollo 

For s o l u t i o n  of Apollo 's  
2 

Instrumentat ion Laboratory a t  MIT." 

D r .  Draper descr ibed a tremendously important sequence of events 

i n  these  words: 

"The Apollo guidance and navigat ion system is a l i n e a l  

descendant of developments i n  gyroscopic instruments s t a r t e d  

i n  support  of our m i l i t a r y  se rv ices  during the  1930's. 

developments became machine gun s i g h t s  t o  pro tec t  naval 

These 

sh ips  from m u l t i p l e  a i rp l ane  a t t a c k s  during World War 11. 

They con t ro l l ed  the  b u l l e t s  of A i r  Force f i g h t e r s  during 

t h e  Korean War. The p a t t e r n  of mechanization e s t ab l i shed  

-for t hese  devices  provided the bas i s  of i n e r t i a l  navigat ion 

developments f o r  f l y i n g  machines and submarines during the 

post-war decade from 1945-1955. This pa t t e rn  was adapted 
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t o  the  needs of Thor, T i t an ,  and Po la r i s  m i s s i l e s .  

When rocket  powered veh ic l e s  became important f o r  

n a t i o n a l  defense,  the  Guidance and Navigation System i n  the  

Apollo program es t ab l i shed  a p a t t e r n  of man-machine 

cooperation f o r  accura te  and very r e l i a b l e  con t ro l  of 

f l y i n g  veh ic l e s  t h a t  is s u i t a b l e  f o r  c r a f t  of a l l  k inds,  

and is even now being introduced i n t o  the  f l e e t s  of 
I 

commercial a i r  t r anspor t  companies. 

"In add i t ion  t o  sys t em arrangements designed t o  

achieve optimum e f fec t iveness  from human p i l o t s  whose 

job it is today t o  monitor and con t ro l  comp:&ex systems 
? 

made up of  gyros,  accelerometers ,  computers, i nd ica to r s ,  

and program s e l e c t o r s ,  NASA has looked ahead and insp i red  

and supported important pioneering developments of even 

more 

i n t o  

t h a t  

advanced i n e r t i a l  sensors  t o  meet fu tu re  requirements.  

"There a r e  near ing completion and w i l l  soon br ing 

ex is tence  high performance instrument components 

w i l l  add s i g n i f i c a n t l y  t o  our c a p a b i l i t i e s  f o r  na t iona l  

defense.  

t r anspor t  companies. 

be g r e a t  -- perhaps s o  g r e a t  t h a t  they w i l l  r epresent  a 

cons iderable  f r a c t i o n  of the  t o t a l  c o s t  of the  Apollo 

They w i l l  a l s o  add t o  the p r o f i t s  of commercial 

These and o the r  b e n e f i t s  w i l l  su re ly  

program." . 
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To l e t  our  l a d i e s  understand more of what kind of space 

machines need these  very accura te  guidance systems,  l e t  m e  b r i e f l y  

g ive  you a few f a c t s  on the  Saturn Apollo system, which weighs 

s i x  mi l l i on  pounds a t  t akeoff :  

1. 

2. 

3 .  

F i r s t  s t age  burns 2300 tons i n  2-1/2 minutes and speeds 
the  Apollo up t o  5,000 mph.' 

Second s t age  burns seven minutes and speeds Apollo up 
t o  16,000 mph. 

Third s t age  adds 2,000 mph and shu t s  down t o  be used 
la ter  t o  g e t  up t o  25,000 mph -- necessary t o  escape 
the e a r t h ' s  g rav i ty .  

A l l  i n  a l l ,  Apollo s t a r t s  with six mil l ion  pounds and ends up i n  

o r b i t  with 280,000 pounds of  payload. Such a l a rge  payload i n  e a r t h  

o r b i t  can do i t s  work and show i t s  power over every na t ion .  It is 

n o t  sub jec t  t o  the  limits of machines on the  e a r t h ,  on the  sea ,  o r  

i n  the  a i r .  

n a t u r a l  boundary o r  concept of sovereignty can l i m i t  i ts  opera t ions .  

These veh ic l e s  a r e  i n  r e a l i t y  a new element of power. There a r e  

No engine has t o  run and no ' fue l  is consumed and no 

many'addi t ional  requirements f o r  the  use of rocke t  power, under 

very  accu ra t e  con t ro l ,  over and above the  a b i l i t y  t o  proceed outward 

t o  the  moon, land, and r e t u r n .  In  f a c t ,  it is  n o t - t h e  landing t h a t  

is the  ob jec t ive  but  the  c a p a b i l i t y  t o  do any work our  na t ion  needs 

to  d o , i n  space.  This  c a p a b i l i t y  is what NASA and i t s  par tners  

like the Navy have developed i n  t h i s  f irst  ten  years  I have 

descr ibed.  How t h i s  c a p a b i l i t y  is t o  be used, what needs i t  mus t  

. .  



18 
b 

meet, a r e  t a sks  f o r  t he  fu tu re .  But i n  looking t o  the  fu tu re ,  we  

must look a t  more than space,  and more than we have he re to fo re  seen 

in the ocean depths .  

I 

A l l  f r i e n d s  of the  Navy know t h a t  t he re  i s  emerging tbday a ' 

concept t h a t  through modern technology, we can open the  v a s t  reaches 

of  a new f r o n t i e r ,  9 f r o n t i e r  of  new uses  f o r  those g r e a t  regions 

beyond our borders t h a t  l i e  under the  sea ,  i n  the  a i r  and %n space.  

Many elements of t h i s  concept a r e  l i t t l e  known and y e t  they o f f e r  

very g r e a t  oppor tun i t i e s .  As a na t ion ,  we are seeking t o  develop 

these  resources  and c a p a b i l i t i e s  f o r  peaceful purposes f o r  t he  

b e n e f i t  of mankind. 

of  t he  seas ,  atoms f o r  peace, and the  peaceful  explora t ion  of t he  

We have subscr ibed t o  such concepts a s  freedom 

L 
Anta rc t i c  and of space.  W e  want ou t  technology t o  achieve power 

t o  open new f r o n t i e r s  toge ther  with o the r  na t ions  and peoples. 

But f r i e n d s  of the  Navy also know t h a t  i n  t h i s  endeavor we mus t  

r e l a t e  our c i v i l i a n  research  and development e f f o r t s  t o  our m i l i t a r y  

needs i f  we a r e  t o  ensure for  o u r  na t iona l  s e c u r i t y  the  technological  

and o the r  c a p a b i l i t i e s ,  and the  forward th rus t ing  posture  t h a t  

w i l l  enable us to  meet whatever condi t ions may a r i s e .  We cannot 

.escape the  f a c t  t h a t  our  e f f o r t s  toward peaceful cooperation may 

no t  be immediately and i n  a l l  cases  successfu l .  
, 

I n  our  n a t i o n ' s  pioneering on new f r o n t i e r s ,  our Navy is 

con t r ibu t ing  much, and I be l i eve  gaining much, through i t s  c lose  

working r e l a t i o n s h i p s  with NASA. NASA is  an even l a r g e r  
I 
\ 

.. 
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is more important thah t h e  e f f e c t i v e  conduct of research  and develop- 

ment and i ts  r ap id  t r a n s l a t i o n  i n t o  improved opera t iona l  c a p a b i l i t y  

i n  se rv i ces  l i k e  our  Navy. 

na t ions  is  today , a major f a c t o r  i n  n a t i o n a l  s e c u r i t y  dec is ions .  

The technological  balance of power among 

In c los ing ,  l e t  m e  say  thanks f o r  t he  kind words f o r  NASA and 

f o r  my per iod as Administrator.  I a m  happy t o  go t o  the  coach's 

bench and have Tom Paine,  a good Navy-trained man, lead the  team 

on the  playing f i e l d .  

experienced submariner -- now i n  aeronaut ics  .and space.  

years  of business  experience and six months a s  a s en io r  NASA execu- 

H e  is a second-generation Navy man -- an 

He has 19 

t i v e .  

both a l s o  experienced i n  business .  

man. So t hese  men w i l l  j o i n  wi th  many a l ready  a t  NASA and w i l l  

do the job ahead, and the  Navy w i l l  be an even c l o s e r  member of 

t he  space family and NASA w i l l  undoubtedly become an even c lose r  

member of t he  oceanography team. 

He has r e c e n t l y  been joined by Jim Beggs and P h i l  Whittaker,  

Beggs is a l s o  a Navy-trained 

Thank you very much. 

NASA-HQ 


